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Abstract

The School of Computer Science (SCS) at Carnegie Mellon University divides its entering freshman class into three main groups every year – students with no prior programming experience, students with some prior experience, and students with a lot of prior experience. Based on what group a student falls into, he or she is placed into one of several introductory programming courses. There is an additional fourth group of students who join the SCS program as very advanced programmers who place out of all the introductory courses. The third and fourth groups, for purposes of maintaining some simplicity, are grouped together, in this study, as a group that has “a lot” of prior programming experience.

This thesis addresses one group of students in particular – those who join the School of Computer Science with no prior programming experience. These students are the minority in the entering class every year. 

The needs of students who join the CS program with no experience must be catered to. At the same time, the rigor and the quality of CMU’s nationally ranked Computer Science program must not be compromised. (http://www.usnews.com/usnews/edu/college) Maintaining the balance between nurturing and challenging students is one that all undergraduate programs face. However, because of the great diversity in programming experience among SCS students, the problem here is more extreme. 

This paper evaluates whether students who join the School of Computer Science perform at a significantly different level than their classmates who join with either some or quite a bit of programming experience. The results indicate that for the most part, students with less programming experience perform at a significantly lower level than those students who have some or a lot of prior programming experience. The results also show that the great majority of inexperienced programmers who join the SCS program are women.

The method of analysis used in this study was primarily quantitative. Comprehensive data on every student who entered the undergraduate program in SCS between 1996 and 2000 was collected and analyzed in a search for patterns, problems and trends.
1. Relevance of Research

Carnegie Mellon University’s School of Computer Science (SCS) has taken the initiative to bring diversity into a traditionally male dominated field by changing their admissions criterion over the last few years. Due to this and other factors, the type of students who join SCS is in transition.

In 1996, the Department’s emphasis on the need for prior programming experience was reduced in the admissions process. In 1999, the criterion for admission was changed to favor the “well-rounded” and the academically promising student. This change is explained on page 136 of Unlocking the Clubhouse:

“The core of the change in procedure was to begin to place greater emphasis on applicants’ nonnumeric attributes. Rather than just selecting the top 400 or so applicants with the highest grades an scores, the Office of Admissions began with a larger pool, all of whom would make excellent students, and then select from this pool with the goal of building the best class. For example, applicants with demonstrated independence, energy, creativity, and community involvement were rated more highly than other students with equivalent grades and scores. Admission counselors also took economic, ethnic and gender diversity into account in choosing the class. The result of these changes, given the straight of the School’s applicant pool, was that classes admitted and enrolled showed greater diversity than before, with no diminution in median grades and test scores.
”
Also, in the last five years, the number of women in the SCS program has increased from 7% to 42%
.  In addition, more students than ever before are joining SCS with no prior programming experience. (Appendix 2) 
As the effects of the 1996 and 1999 admissions changes fall into place, fewer “hackers” and more students with a wider variety of interests join the program. Consequently, fewer advanced programmers and more inexperienced and moderately experienced programmers join the SCS program every year. There is an obvious need for the undergraduate program to mold itself into one that fits the make-up of its students. The changing student body implies that perhaps, the SCS curriculum and teaching methods should be evolving along with its students.
At the same time, while the needs of students, both inexperienced and experienced programmers, are being met, the rigor and quality of the Computer Science program should not be compromised. Maintaining the balance between nurturing and challenging students is a task all undergraduate programs face. However, because of the great diversity in programming experience among SCS students, the situation here is even more complex.

2   Raw Data 

In order to acquire the necessary data, Mark Stehlik, the Assistant Dean of Undergraduate Education and advisor to undergraduate computer science students, produced “cleansed” student transcripts. The “cleansed” transcripts were devoid of any type of student name or identification. On them, they had a student’s gender, year of entrance, cumulative QPA, grades received in every Computer Science course taken, as well as averages of grades received in other departments. This provided a substantial amount of information that allowed for tracking of a student’s performance over the course of their years at Carnegie Mellon. The data was provided for students who entered SCS between the years of 1996 and 2000. It is important to note that the data was provided either through the time period a student graduated, or until the spring semester of 2001, whichever dated occurred first. In other words, for students who joined the University between 1998 and 2000, complete data could not be provided.

Additionally, information regarding the background of a student prior to joining the undergraduate SCS program was obtained. This information consisted of SAT Math and Verbal Scores as well Freshman Predicted Factors (a prediction of what a student’s final QPA at the end of four years will be). This data specified whether a student was male or female and what their level of programming experience was prior to joining SCS.

Finally information on students who transferred, dropped-out or were suspended from the Computer Science program was obtained. This data also specified a student’s gender and prior programming experience.

2.3 Confidentiality Impediments

This study involved collecting a large amount of private, confidential information. The data had to be collected in accordance with the Family Education Rights and Privacy Act (FERPA)- which provides extensive confidentiality rights to students. Any student above the age of 18 who studies at an institution that receives funding of any kind from the U.S. Department of Education is protected by FERPA. Almost always, but for a few exceptions, a school must have written permission from a student (or parent if the student is under 18) in order to release any information from a student’s record.
 

As a result, it was very difficult as a student researcher to gather the appropriate data for this study. Data collection required the involvement of a third person acting as an intermediary who filtered transcript information to create data that preserved student confidentiality. 

3. Methodology

The methodology of analysis for this project was done using three software applications - Microsoft Excel, Microsoft Access and the Minitab Statistics package.

These applications allowed for the analysis of the raw data that was provided in text format.

4. Analysis

The analysis of the gathered data was extensive. All the analysis that was performed on the various sets of data is presented below in a case-by-case format. T-tests were used to measure the mean differences among students of different programming backgrounds in order to determine what statistically significant results could be formulated using the analyzed data. In all the analysis presented below, (0, (1 and (2 refer to the mean grades of students who joined SCS with no experience, some experience and a lot of experience (respectively).

4.1 Overall Performance Comparison

Appendix 4 shows the results of comparing the mean overall QPA’s of students with no prior programming experience, some programming experience, and a lot of prior programming experience.  Chart 1 is a graphical interpretation of the mean comparisons.

Chart 1
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It is evident from the chart that students with no experience under perform students with some and a lot of prior programming experience in the classes that entered in 1996, 1997, and 1998. The classes that entered in 1999 and 2000, however, do not follow the same trend. The data for the 2000 class is only through the freshman year and the data for 1999 class is only through the sophomore year.

4.1.1 Hypothesis Testing – 1996 Data

The null hypothesis that (0 == (1 can be rejected at a 90% confidence interval and at a 10% significance level and the alternative hypothesis that (0 < (1 can be accepted. The t-statistic for this test is –1.33. The null hypothesis that (0 == (2 can be rejected at a 95% confidence interval and at a 5% significance level. Thus, the alternative hypothesis that (0 < (2 can be accepted at that level. The t-statistic for this test is –2.14. The null hypothesis that (1 == (2 can be rejected at a 95% confidence interval and at a 5% significance level. Thus, the alternative hypothesis that (1 < (2 can be accepted at that level. The t-statistic for this test is –1.71. 

4.1.2 Hypothesis Testing – 1997 Data

The null hypothesis that (0 == (1 can be rejected at a 90% confidence interval and at a 10% significance level and the alternative hypothesis that (0 < (1 can be accepted. The t-statistic for this test is –1.30. The null hypothesis that (0 == (2 can be rejected at an 85% confidence interval and at a 15% significance level. Thus, the alternative hypothesis that (0 < (2 can be accepted at that level. The t-statistic for this test is –1.21. The null hypothesis that (1 == (2, however, cannot be rejected at a 5%, 10% or 15% significance level.

4.1.3 Hypothesis Testing – 1998 Data

The null hypothesis that (0 == (1 can be rejected at a 85% confidence interval and at a 15% significance level and the alternative hypothesis that (0 < (1 can be accepted. The t-statistic for this test is –1.16. The null hypothesis that (0 == (2 can be rejected at a 95% confidence interval and at a 5% significance level. Thus, the alternative hypothesis that (0 < (2 can be accepted at that level. The t-statistic for this test is –2.07. 

The null hypothesis that (1 == (2 can be rejected at the 90% confidence level and the 10% significance level, allowing us to accept the alternative hypothesis that (1 < (2.  The t-statistic for this t-test is –1.43.

4.1.4 Hypothesis Testing – 1999 Data

The null hypothesis that (0 == (1 cannot be rejected at any significance level. The t-statistic is .13. The null hypotheses that (0 == (2 cannot be rejected at any significance level. The t-statistic is .15. The null hypothesis that (1 == (2 cannot be rejected at any significance level. The t-statistic was .12.

4.1.5 Hypothesis Testing – 2000 Data

For the class that joined the School of Computer Science in the year 2000, only two semesters worth of data was made available. Under the presumption that using the QPA of the freshman year alone is not sufficient to make a judgment about a student’s overall QPA, the t-test was not performed on the 2000 data.

4.2 Performance in Computer Science Courses

Charts 2, 3, 4, and 5 are graphical displays of how SCS students perform in Computer Science Courses. The students are, again, broken up into groups based on prior programming experience (none, some, and a lot). It should be noted that in certain instances, the classes that entered in 1999 and 2000 have no data. This is due to the fact that very little data regarding these two groups was collected (data on the first four semesters for 1999 and only the first two semesters for 2000).

Chart 1
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Chart 2
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Chart 3
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Chart 4
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*Note- in the above charts data for certain years of entrance have been excluded due to a lack of a full set of data
4.2.1 The Systems Disparity


In all Computer Science courses, for all years but 1999, it seems that students with less experience perform at a significantly lower level than students with some or a lot of experience. One subgroup of Computer Science courses stands out clearly though – the Systems group. It appears that the disparity in QPA’s is most clearly seen in Systems courses. The courses in the Systems group include, Systems Level Programming, Computer Networks, Operating Systems and Distributed Systems. The result of performing hypothesis tests on the Systems Courses subset further validates this.

4.2.1.1 Hypothesis Testing for Systems Courses (Averages of years 1996-1998)

The null hypothesis that u0== u1 can be rejected at a 99% confidence interval and at a 1% significance level and the alternative hypothesis that u0< u1 can be accepted. The t-statistic for this test is –1.43. The null hypothesis that u0== u2 can be rejected at a 90% confidence interval and at a 10% significance level. Thus, the alternative hypothesis that u0< u1 can be accepted at that level. The t-statistic for this test was –1.31. The null hypothesis that u1== u2 can be rejected at the 90% confidence interval. 

4.3 Studying the Gender and Experience Relationship

Analysis indicates that students who join the School of Computer Science without any background in programming are more likely to be women. Tables 1 and 2 in Appendix 5, reproduced below, show this explicitly.

Table 1-Percentage of women among the least experienced programmers that join SCS

	1998
	63.6% of Inexperienced Entering students were women

	1999
	65% of Inexperienced Entering Students were women

	2000
	85% of Inexperienced Entering Students were women


Table 2-Percentage of women among the most experienced programmers that join SCS

	1996
	.095% of Most Experienced Students Were Women

	1997
	.10% of Most Experienced Students Were Women

	1998
	.12% of Most Experienced Students Were Women

	1999
	.24% of Most Experienced Students Were Women

	2000
	.20% of Most Experienced Students Were Women


4.4 SAT Scores and FPF Information

4.4.1 Comparing SAT Scores

Comparing SAT (Standardized Admissions Test) scores provides a basis – though a somewhat vague one- of the ability levels of students prior to joining the Computer Science program at Carnegie Mellon. SAT scores were not available for every year corresponding to the transcript data. The SAT scores we worked with were from the classes that entered in 1999, 2000 and 2001. 

Appendix 6 shows summary statistics that illustrate how students who joined as beginning programmers performed on the SAT in comparison to the overall SCS population. Every year, on average, the statistics indicate that students with no prior programming experience received lower SAT scores than their peers. Appendix 7 shows this graphically.

The only year of overlap between the transcript information and the SAT information was 1999. Thus, a difference of means analysis was only done for 1999. A comparison in the difference of means of the SAT Math scores of inexperienced programmers and the remainder of the student body resulted in a t value of -3.88. The null hypothesis is that on average, there is no difference between the means of students who join SCS with no experience and students who join SCS with some or a lot of experience was rejected. We conclude with 99% confidence (1% significance level) that the SAT Math scores of students who join SCS without any prior programming experience are significantly lower than scores of students who join with some or a lot of programming experience.

A comparison in the difference of means of the SAT Verbal scores of inexperienced programmers in 1999 and the remainder of the student body resulted in a t value of -0.74. The null hypothesis is, that on average, there is no difference between the means of students who join SCS with no experience and students who join SCS with some or a lot of experience was not rejected. We could not conclude with even 85% confidence (15% significance level) that the SAT Verbal scores of students who join SCS without any prior programming experience are significantly lower than those of students who join with some or a lot of programming experience.

4.4.2 FPF Information

The Freshman Predicted Factor is a method used to predict a student’s cumulative QPA after four years at Carnegie Mellon.
 A comparison in the difference of means of the FPF scores of inexperienced programmers in 1999 and the remainder of the student body resulted in a t value of –2.95. The null hypothesis is that on average, there is no difference between the means of students who join SCS with no experience and students who join SCS with some or a lot of experience was not rejected. We conclude with 99% confidence (1% significance level) that the FPF scores of students who join SCS without any prior programming experience are significantly lower than students who join with some or a lot of programming experience.

4.5 Transfers, Dropouts, and Suspended Students

Data indicating students who left the School of Computer Science undergraduate program was obtained. The data specified the student’s gender, their programming experience, and the reason they left the SCS program. A closer analysis of this data indicates no apparent patterns. The numbers of students who transfer out of the Computer Science program are few, and there does not appear to be any trends in the data with regard to prior programming experience. The analysis can be seen more clearly in Appendices 9 to 13.

.

5. Conclusion

The results of this study indicate that during the years 1996-1998, it can be said with 85%-90% confidence, that students who joined the School of Computer Science with no prior programming experience, on average, had a significantly lower grade point average than those that joined the Computer Science program with a some or a lot of programming experience.

It appears that prior programming experience has the largest impact on performance in Systems Courses. It is in the this group of courses, which involve very intensive programming, that the greatest distinction in terms of performance exists between students with no prior programming experience and the rest of the class. This set of course includes Systems Level Programming, Operating Systems, Computer Networks and Distributed Systems- all four consist of substantial and rigorous coding projects. More research is required, but there are several possibilities as to why there may be such a striking difference in performance here.

It may be that students who join the School of Computer Science with no prior programming experience do not receive sufficient training and practice in coding during their initial years at CMU to ever perform at the same programming level as their more experienced counterparts. It could also be the case that inexperienced students do not have the same interests in Systems Courses as more experience students (who, arguably, were interested enough in computing to take program or take programming courses prior to joining the University).

An inference of this type, however, is beyond the scope of this study. Since only quantitative analysis was done in this project, it is not possible to fully understand why certain students perform differently than others. A proposal for future work would be to conduct a qualitative study that question students about their performance. For example, one might ask inexperienced students why they believed they received a certain grade in a systems course. If they did poorly, was it because they were not able to perform any better, or because they were not interested in or excited about the material being taught?

There also appears to be a marked change in the trend of the data in 1999. The results do not indicate that there is any significant difference, on average, between the overall performances of students in each of the three groups divided by prior programming experience in 1999. The students who joined SCS in 1999 are currently in their third year at CMU. There is not sufficient data available yet to determine why the results are different for this specific group of students. This study has only incorporated data from the first two year’s of these students time at Carnegie Mellon University.

However, there are several possibilities that can be hypothesized. One could be that there is a new trend arising-the experience a student has prior to joining the SCS program may be becoming less important in academic performance. Or, it may be that the class that entered in 1999 may be extraordinary in comparison to the class senior and junior to them. Another key piece of information is the comparison of SAT scores. In 1999, there was no significant difference between the SAT Verbal scores of students who joined SCS with no experience. However, there was a significant difference in SAT Math and FPF scores. 

It would be interesting to study this group of students and identify what makes them stand out. It appears that the students with no prior programming experience face the same handicaps that are faced every year by inexperienced students. In addition, the students who joined the SCS program in 1999 had, on average, lower SAT Math scores than the remainder of their class. This is pertinent because Computer Science is a discipline that involves understanding and learning certain higher-level mathematical concepts. Surprisingly, though, there is a marked difference in performance among the class that entered in 1999. Students with no programming experience appear to be performing just as well as the other students in the 1999 entering class. Only time and a continuation of this type of research can help explain the results of the data.

It is also startling to see that the majority of students who join the School of Computer Science with no prior programming experience are women. One method of exploring ways to meet the needs of students with no experience is to consider methods of catering the SCS program towards women as well as men. This is substantiated in Unlocking the Clubhouse, where Allan Fisher and Jane Margolis discuss the “experience” handicap that women face in computing at CMU. The book speaks of a “gender divide,
” that students picked up on even as children. 

The suggestions for successive studies following this one include, a qualitative complement to this study and a similar quantitative study that follows the performance of future SCS students. A qualitative (survey type) study will help explain why students of various programming backgrounds perform differently. A follow-up study will help explain the change that appears to occur in 1999, as well as provide more valuable information about student performance. 
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Appendix 1

Programming Experience of Women who join the School of Computer Science

Table 1-Percentage of women among the least experienced programmers that join SCS

	1998
	63.6% of Inexperienced Entering students were women

	1999
	65% of Inexperienced Entering Students were women

	2000
	85% of Inexperienced Entering Students were women


Table 2-Percentage of women among the most experienced programmers that join SCS

	1996
	.095% of Most Experienced Students Were Women

	1997
	.10% of Most Experienced Students Were Women

	1998
	.12% of Most Experienced Students Were Women

	1999
	.24% of Most Experienced Students Were Women

	2000
	.20% of Most Experienced Students Were Women


Appendix 2 – Number of Male and Female Inexperienced, Moderately Experienced and Very Experienced programmers that joined SCS (years 1996-2000)

	
	
	1996
	1996
	1997
	1997
	1998
	1998
	1999
	1999
	2000
	2000

	
	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female

	Inexperienced
	10
	3
	7
	4
	4
	7
	7
	13
	3
	17

	Moderately Exp
	43
	10
	54
	9
	50
	14
	29
	22
	31
	22

	Very Experienced
	38
	4
	35
	4
	38
	5
	41
	13
	39
	10


Appendix 3

Number of Inexperienced, Moderately Experienced and Very Experienced programmers that joined SCS between the years 1996 and 2000.
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Appendix 4

Overall CS and Non-CS Courses Performance

Table 1

	 
	 
	Average Grades in Non-CS Courses

	 
	
	Experience Levels
	
	 

	 
	
	None
	Some 
	Lot
	All

	Year
	1996
	3.017464
	3.145553
	3.320343
	3.174912

	 
	1997
	3.261356
	3.315516
	3.31097
	3.309351

	 
	1998
	3.018319
	3.316199
	3.433204
	3.326285

	 
	1999
	3.317881
	3.303756
	3.257105
	3.286441

	 
	2000
	3.213154
	3.312703
	3.494468
	3.366822


Table 2

	 
	 
	Overall Average of Grades

	 
	
	Experience Levels
	
	 

	 
	
	None
	Some 
	Lot
	All

	Year
	1996
	2.848434
	3.108888
	3.37733
	3.147974

	 
	1997
	3.261356
	3.315516
	3.31097
	3.309351

	 
	1998
	2.930917
	3.233957
	3.372703
	3.252115

	 
	1999
	3.226923
	3.175666
	3.211653
	3.197944

	 
	2000
	3.398739
	3.300811
	3.495804
	3.392632


Appendix 5

Performance in CS Courses (4.0 Scale)

Table 1
	 
	 
	Basic  CS Courses Grade Averages
	 

	 
	
	Experience Levels
	
	 

	 
	
	None
	Some 
	Lot
	All

	Year
	1996
	2.857143
	3.239437
	3.53271
	3.261745

	 
	1997
	2.923077
	3.265018
	3.226415
	3.216599

	 
	1998
	2.883333
	3.074906
	3.179191
	3.088

	 
	1999
	3.226667
	3.136585
	3.093596
	3.132505

	 
	2000
	3.825
	3.701863
	3.83
	3.768328

	
	
	
	
	
	


Table 2

	 
	 
	Applications  Grade Averages
	 

	 
	
	Experience Levels
	
	 

	 
	
	None
	Some 
	Lot
	All

	Year
	1996
	2.235294
	3.212389
	3.375
	3.162921

	 
	1997
	2.769231
	3.363014
	3.5
	3.375527

	 
	1998
	3.076923
	3.247312
	3.482143
	3.314815

	 
	1999
	3.226667
	3.136585
	3.093596
	3.132505


Table 3

	 
	 
	Systems Grade Averages
	 
	 

	 
	
	Experience Levels
	
	 

	 
	
	None
	Some 
	Lot
	All

	Year
	1996
	2.4
	2.858065
	3.241379
	2.914163

	 
	1997
	2.4375
	2.941176
	3.225
	3.00431

	 
	1998
	2.846154
	3.055556
	3.363636
	3.161616


Appendix 5 (continued)

Table 4

	 
	 
	Theory/Programming Languages  Grade Averages

	 
	
	Experience Levels
	
	
	 

	 
	
	None
	Some 
	Lot
	All
	 

	Year
	1996
	2.62069
	2.976415
	3.337349
	3.037037
	 

	 
	1997
	2.347826
	3.038043
	3.243243
	3.059748
	 

	 
	1998
	2
	3.117021
	3.463768
	3.204678
	 


Appendix 6

SAT Verbal, SAT Math and FPF Scores of SCS students (joining between 1999-2001)

Overall Statistics and Statistics for students joining with no prior experience

	
	
	
	
	
	
	
	
	
	
	

	
	1999 Overall Stats
	 
	
	
	1999 Beginner Stats
	 
	 

	
	 
	SAT_V
	SAT_M
	FPF
	
	
	 
	SAT_V
	SAT_M
	FPF

	
	Sum
	88330
	96380
	437.83
	
	
	Sum
	12400
	13230
	59.806

	
	Count
	126
	126
	126
	
	
	Count
	18
	18
	18

	
	Average
	701.0317
	764.9206
	3.474849
	
	
	Average
	688.8889
	735
	3.322556

	
	Max
	800
	800
	3.77
	
	
	Max
	800
	800
	3.723

	
	Min
	440
	660
	2.328
	
	
	Min
	460
	670
	3.024

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	2000 Overall Stats
	 
	 
	
	
	2000 Beginner Stats
	 
	 

	
	 
	SAT_V
	SAT_M
	FPF
	
	
	 
	SAT_V
	SAT_M
	FPF

	
	Sum
	92030
	102250
	467.456
	
	
	Sum
	13200
	15060
	67.96

	
	Count
	133
	133
	133
	
	
	Count
	20
	20
	20

	
	Average
	691.9549
	768.797
	3.514707
	
	
	Average
	660
	753
	3.398

	
	Max
	800
	800
	3.792
	
	
	Max
	800
	800
	3.76

	
	Min
	440
	680
	2.887
	
	
	Min
	13200
	15060
	67.96

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	2001 Overall Stats
	 
	 
	
	
	2001 Beginner Stats
	 

	
	 
	SAT_V
	SAT_M
	FPF
	
	
	 
	SAT_V
	SAT_M
	FPF

	
	Sum
	88480
	100080
	459.810
	
	
	Sum
	15220
	17460
	82.152

	
	Count
	132
	132
	132
	
	
	Count
	23
	23
	24

	
	Average
	670.303
	758.1818
	3.483409
	
	
	Average
	661.7391
	759.1304
	3.423

	
	Max
	800
	800
	3.754
	
	
	Max
	800
	800
	3.72

	
	Min
	410
	630
	2.762
	
	
	Min
	540
	690
	3.088

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Appendix 7A

SAT Verbal Scores of SCS students (joining between 1999-2001)

Overall Statistics and Statistics for students joining with no prior experience
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Appendix 7B

SAT Math Scores of SCS students (joining between 1999-2001)

Overall Statistics and Statistics for students joining with no prior experience
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Appendix 8

FPF (Freshman Predicted Factor) Scores of SCS students (joining between 1999-2001)

Overall Statistics and Statistics for students joining with no prior experience
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Appendix 9

Information on students who joined SCS in 1996 and either transferred or were suspended. ID number is arbitrary and used for count.

	1996
	 
	 
	 
	 
	 

	ID
	Gender
	Intro CS Class
	Grade
	Experience level
	Transfer reason

	1
	M
	129
	D
	2
	left/suspended

	2
	M
	119
	B
	0
	left/suspended

	3
	M
	127
	A
	1
	left/suspended

	4
	M
	127
	A
	1
	left/suspended

	5
	M
	127
	A
	1
	left/suspended

	6
	M
	127
	B
	1
	left/suspended

	7
	M
	127
	A
	1
	left/suspended

	8
	M
	AP
	NA
	2
	left/suspended

	9
	M
	AP
	NA
	2
	left/suspended

	10
	F
	127
	A
	1
	left/suspended

	11
	M
	127
	D
	1
	internal

	12
	M
	127
	B
	1
	internal

	13
	M
	129
	C
	2
	internal

	14
	M
	127
	B
	1
	internal

	15
	M
	127
	C
	1
	internal

	16
	F
	127
	B
	1
	internal

	17
	F
	127
	C
	1
	internal

	18
	F
	119
	B
	0
	internal

	19
	F
	AP
	NA
	2
	internal

	20
	F
	127
	A
	1
	internal

	
	
	
	
	
	


Appendix 10

Information on students who joined SCS in 1997 and either transferred or were suspended. ID number is arbitrary and used for count.

	1997
	 
	 
	 
	 
	 

	ID
	Gender
	Intro CS Class
	Grade
	Experience Level
	Transfer reason

	1
	M
	127
	B
	1
	left/suspended

	2
	M
	AP
	NA
	2
	left/suspended

	3
	M
	127
	A
	1
	left/suspended

	4
	M
	127
	C
	1
	left/suspended

	5
	M
	127
	B
	1
	left/suspended

	6
	M
	129
	B
	2
	left/suspended

	7
	M
	129
	B
	2
	left/suspended

	8
	M
	127
	A
	1
	internal

	9
	M
	127
	A
	1
	internal

	10
	M
	127
	A
	1
	internal

	11
	M
	127
	B
	1
	internal

	12
	M
	129
	C
	2
	internal

	13
	M
	119
	A
	1
	internal

	14
	M
	127
	C
	1
	internal

	15
	F
	127
	B
	1
	internal

	16
	F
	119
	R
	0
	internal


Appendix 11

Information on students who joined SCS in 1998 and either transferred or were suspended. ID number is arbitrary and used for count.

	1998
	 
	 
	 
	 
	 

	ID
	Gender
	Intro CS Class
	Grade
	Experience Level
	Transfer reason

	1
	M
	AP
	NA
	2
	left/suspended

	2
	M
	AP
	NA
	2
	left/suspended

	3
	M
	127
	R
	1
	left/suspended

	4
	M
	129
	C
	2
	left/suspended

	5
	F
	127
	W
	1
	left/suspended

	6
	F
	127
	B
	1
	left/suspended

	7
	M
	127
	B
	1
	internal

	8
	M
	127
	A
	1
	internal

	9
	M
	127
	B
	1
	internal

	10
	M
	127
	B
	1
	internal

	11
	F
	127
	A
	1
	internal

	12
	F
	119
	B
	0
	internal


Appendix 12

Information on students who joined SCS in 1999 and either transferred or were suspended. ID number is arbitrary and used for count.

	1999
	 
	 
	 
	 
	 

	ID
	Gender
	Intro CS Class
	Grade
	Experience Level
	Transfer reason

	1
	M
	129
	C
	2
	left/suspended

	2
	F
	129
	B
	2
	left/suspended

	3
	F
	127
	A
	1
	left/suspended

	4
	F
	127
	A
	1
	left/suspended

	5
	M
	129
	C
	2
	internal

	6
	M
	129
	B
	2
	internal

	7
	M
	119
	A
	0
	internal

	8
	F
	127
	A
	1
	internal

	9
	F
	119
	A
	0
	internal

	10
	F
	119
	A
	0
	internal

	11
	F
	119
	A
	0
	internal

	12
	F
	119
	A
	0
	internal

	13
	F
	119
	A
	0
	internal

	14
	F
	119
	B
	0
	internal

	15
	F
	127
	A
	1
	internal


Appendix 13

Information on students who joined SCS in 2000 and either transferred or were suspended. ID number is arbitrary and used for count.

	2000
	 
	 
	 
	 
	 

	ID
	Gender
	Intro CS Class
	Grade
	Experience Level
	Transfer reason

	1
	M
	113
	A
	2
	left/suspended

	2
	M
	112
	A
	1
	internal

	3
	F
	113
	A
	2
	internal

	4
	F
	112
	A
	1
	internal

	5
	F
	110
	A
	0
	internal


� Fisher and Margolis, page 136


� Ibid


� http://www.ed.gov/offices/OM/fpco/ferpalist.html


� www.cs.cmu.edu/~women/featureBlurbs/ peterLeeArticle.shtml


� Fisher and Margolis, page 21
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